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INTRODUCTION 


This paper describes -the Soeretins of the Ste Joe Mining & Milling 
Co. in Boulder County, -Colo., as of June 1930. Later a brief visit was 
made to the mine in-September 1336; information obtained at that time has 
also been recordede 


The company operates a gold mine, the Grand Republic, in the Sugar | 
Loaf mining district; a 100-ton flotation mill .in Lefthand Canyon near Gold 
Hill; and a custom sampling plant, the Boulder Ore Sampling Works, at 
Boulder, Colo. 
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BOULDER counTyY3/ 


Boulder County lies in the north-central part of the State of Colorado. 
The Continental Divide forms its western boundarye It is of somewhat rec~ 
tangular outline, 33 miles long east to west, and 24 miles wide. Its area 
is 488,960 acres. The surface is extremely varied, being a rolling or broxer 
valley in the east and rising to the summit of the Continental Divide on 


the weste 


The first discovery of gold in Boulder County was probably made in 
December 1858 by a party of prospectors in Gold Run Gulch, on the west slope 
of Gold Hill. Placer mining flourished for about a yeare Many gold~bearing 
veins in the vicinity were soon supplying surface ores to arrastres and 
stamp mills along Lefthand Creek. . Successful recovery of the gold was 
‘limited to the oxidized ores. A smelter was built at Blackhawk in 1868 to 
treat the sulphides. Silver mining became important in 1809 with the loca- 
tion of the Caribou mine and the Poorman mine; the town of Caribou became 
the most prosperous in northern Colorado. Free gold was fcund in the Colum 
bia vein at Ward in the late sixties. In May 18/2, petzite, a gold-silver 
telluride, was found at the Red Cloud mine at Gold Hill. In March 1874 
gold was found at Sunshine, 2 miles east of Gold Hill; the discovery re~ 
sulted in the location of about 300 lodes. The next year, 18/5, many dis- 

' coveries were mace along Fourmile Creek, Lefthand Creek, and South Boulder 
Creek and on Gold Hill. Most of the important lodes carried gold telluride 
or native gold, or both. 


From 1876 to 1881, inclusive, the gold mines of Boulder County yielded 
an average of about $340,000 a year. In 1882 the Golden Age free~gold mine 
made Jamestown the principal district in Boulder County. The peak of gold 
production for the county was $962,958 in 1892. In 1933 more mines were 
producing in Boulder County than in aay other county in Coloradoe In 19354/ 
there were 218 operating lode mines and prospects in the county, of which 
116 produced only small lots of ore ranging from less than half a ton to 25 
tons. The largest producer was the Grand Republic mine. The 1936 Minerals 
Yearbook records the gold produced in Boulder County during 1935 as 22,631.2° 
ounces; the silver production was 34,048 ounces. , 


CLIMaTs3/ 


According to the United States Weather Bureau, the mean temperature in 
Colorado for the last 45 years was 44.9°F. This includes extreme recorded 
temperatures of 115° in 1888 and 54° in 1913 and 1930. A record covering 
35 years shows an annual mean temperature for Boulder of 50.69, with a high 


Henderson, Co. We, Mining in Oolorado: Geol. Survey Prof. Paper 
138, 1926, 263 pp. 

4/ Henderson, C. We and Martin, A. Je, Gold, Silver, Copper, Lead, and 
oa in Colorado:.. Minerals Yearbook 1936, Bureau of Mines, 1936, pp. 
2 5~2 79 e ne : 

5/ Colorado Year Book for 1933-34, 1934, ppe 76-866 
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monthly mean of /l. 0° in July and a low monthly mean of 32.7° in january 
The highest temperature recorded in Boulder during 1933 was 97° on any 28; 
the lowest was ~19° on February 7. 


For the last 46 years the mean annual precinitation for Colorado has 
been 16.62 inches. The 2}year record for Boulder gives a mean of 14.05 
. inches, with a high monthly precipitation of 2.90 inches in Mey and a low 

of 0.38 inch in February. The total precipitation in 1°33 at Boulder was 
16.08 inches. Ths greatest precipitation in any menth of that year was 
4.15 inches in April, and the least was less than 0.01 inch in Jamary. 


GEZOLOGY2/ 


Pre-Cambrian rocks are exposed in a north~trending belt some 30 to 
4O miles wide. The city of Boulder liss in gediments bordering this belt 
on the east. Northwestward-trending faults characterize the eastern border. 
of the belt. In the region wast of Roulder are two large masses of granite 
separated by a belt of schist that trends southwast.e. A beit of cross-break~ 
ing porphyry stocks extends southvest-ward acress the Front Range from 
Jamestown, 9 miles northwest of Boulder, to Brecixenridge. The general 
gsology of the region vest of Boulder is shcvm in figure le Most of the. 
ore depasits and most of the porphyry dikes of the mineral or porphyry belt 
of the Front Range occur on the southeast side of the belt of stocks, al- 
though at Ward and north of Jamestown the aaa important cre de 
posits occur on the northwest side. 


LoveringL/ states that "although the regional distribution of the 
ore deposits is dependent on the regional distribution of the porphyries, 
the localization of the ore bodies is directly related to faults and 
fractures that have mads openings in the rocks through which the mineraliz- 
ing solutions could ascend toward the surface." 


The northwesterly faults are nearly vertical and are older than the 
cross~breaking porphyry stocks. The fault material is often highly 
Silicified, and this fact has led the miners to regard the faults as "dikes." 
They are silicified fault brecciase <A later series of relatively flat 
faults with a northeasterly trend has formed a persistent shoar zone that 
in many places is mineralized. Most of the important gold and tungsten 
ore shoots in Boulder County occur at the intersections of faults within 
the shear zonee Such deposits are usually lass than half a mile from one 
of the northwesterly faults. Tne ore~bearing solutions probably ascended 
through the northresterly faults until they reached the more suverficial 
shear zone of the northeasterly faults. Through the latter they moved to- 
ward the surface; the oren nature. of pe qr ound ene ouree ed the deposition 
of their mineral content. 


o/ Lovering, T. Se, Preliminary Man Showing the Relations or Ore Deposits 
to Geologic Structure in Boulder County, Colcee Proce Colorado Sci. 
SOCe, VOle 13, nO. 35, 17320 De &0. : 

Z/ See footnote 6. 
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Figure 1.- Geology west of Boulder, showing northwesterly "dikes" (after Lovering). 
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ST. JOB MINIUG & MILLING CO. 


The §t. Joe Mining & Milling Cos was incorporated Angust 8, 1932, ~ 
under the laws of Colorado, with an authorized capitalization of $250,000. 
Mining operations were started the following October. The company acquired 
several groups of mining claims in the country west of Boulder at a cost 
of about $250,000. Virtually all the ore mined by the company has been 
taken from the Grand Renublic mine. Other mines owned by the company, 
notably the Tippecanoe and Kelle mines, have yielded small tonnages inter~ 
mittently; they are not considered in this papere All the ore milled since 
March 1936 was from the Grand Republic nino. 


Tha company has spent about $75,000 for developing the mines and 
equipoing the various operating units. The auditor's report for tho year 
ending December 31, 1935 gives the following depreciated values for these 
unitse 


Deoreciated value of property, December 31, 1335 


‘ining claims, including development and equipmentecececcces cee S25), 924,90 
Mill builaing and MACHINE ccecccccescccscvcerecesccceenegecevcee 27, 741079 
Sampler and laboratory, including land and equipmentececcccscece 5989202 
Trucks, tractors, and AUTOMODILES ce cccccccrcscccccrcesensccverce G, S8U.85 
General and Off 1C Ges wis ern sidered. cnceal ears Ose bwwieS Ones bese see enese 762.80 
Valmont Mill advancesccccccccccccccervccsccccsesccscscerncceeerse 1/ e 
Total DLOUGL UY oro sie esa ses cea wrere wececiwaee we Gaweeenes cee ee sees ep I0 tec {e 2 


This amount represents engineering, labor, and salary costs covering 
development work on the site on which it is anticipated-a new mill will 
be builte The auditor's report states, "The problem of tailings dis- 
posal and the high cost of mountain milling appear: to make-it imperative 
that the present mill be abandoned sometime in 1934." 


Grand Revublic Mine 


The Grand Republic mine, owned and operated by the St. Joe Mining & 
Milling Co. of Boulder, Colo.e, is the largest producer in Boulder County. 
It is located in the Sx 1/4 sec. 19, To. 1 Ne, Re 71 We, just outside the 
Roosevelt National Forest and near the intorsection of the Hoosier and 
Poorman "dikes® (See fige 1.) It is about 5 miles west of Beulder, in the 
Sugar Loaf mining district, at an altituds cf about 7,000 feet. The property 
is reached fram Boulder, via the Boulder Canyon Highway (U.S. 119) for 3 
miles, then the Gold Hill road up Fourmile Canyon for 4 miles to Crisman, 
and finally a narrow road that crosses Fourmile Creek and climbs for a mile 
and a half in a goneral westerly direction; the total distance is 81/2 
milese 
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Characteristics of Ore and Rocxs 


The country rock at the Grand Renublic mine is granitee It stands 
woll in the stopes where it is mineralized and silicified.e In the hanging 
wall it is soft and sloughs badly. The granite has been cut by many 
fissures; along some of them there has been movemente The fissure that. 
is considered the footwall of the ore strikas about S. 70° We and dips > 
about 45° northwest. The hanging~wall fissure strikes nearly west and dips 
about 65° north. These two fissures diverge toward the west from their 
intersection near the main hoisting incline. The ground between them is 
traversed by many smaller fissures; some are quite flat and others nsarly 

vertical. This fissured zone contains the ors bodies. & prominent 
fissure called the South Vein seems to terminate the ore zone on the weste 
Ore shoots within the fractured zone are sometimes terminated abruptly by 
a fissure; at other times the limit of mineralization is not well defined. 
The thickness of the ore ranges from about 2 to about 45 feet. 


The gangue minerals are chiefly quartz and iron oxides. fPyrite is 
disseminated threugh the gangue as free grains and tiny varticlese Srall 
quantities of marcasite and arsenopyrite arse pres Inte 


& 600-pound sample of ore from the Grand Republic mine, assayed for 
testing purposes in April 1936, showed the following camposition: 


GOLdeccvcccceccece csONCOS ner t Olid euihswcisieceenseusaweeseOsco 
— Silver ese cecccce cece eeedOen scene ccarsecscnecseescesecen e 50 
LEAD sc coccrcccrccces ce coPETCeNts cogvccccaccceccccescercsoves O 
COppOLecccccccrcvcccce rede coiccsesccccccvcscscccscscccoes 0 
TOON ececcccoscoscccceseediOse cveevces ieneewanee sees ounesees 654 
VL DIMI 6 6s: ss0e ese eeees s500s Coeecerroeccvascecsere covvccslel |, 
AYSONICcceccccccrvcccesesile iu aGiaieele Sioeie enie eee ses sees 007 


InsoOlubdleececceccvccaccedOe Se 6 wee Seow Sees ee eieeseOlec]l 
The specific geravity of the sample was 2.06. 


Most of the gold in the sample appeared to be in tho form of tellurides 
associated largely with pyrite. Some native gold was iduntified. Silver 
was found in the tellurides end as native silvore 


Prospecting, Exploration, and Development 


The mine is opened by a one~and~one~half-compartment main incline in 
what is locally called the "plug," a name applied to the anvarently barren 
ground east of the intersection of the hanging and foot-wall fissurese The 
slope of the incline is 65°, and the direction of dip is a little west of 
north.e At distances of 50, 100, 160, and 22) feet, respectively, measured 
down the incline, crosscuts have been driven north to tho hanging~wall 
fissure. On the 160~ and 220-foot levels, the crosscut length is about &5 
feet; on’ the upper levels it is a little less. Figure 2 shows the main 
underground workings. 
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On the 50-, 100-, and 100-foot levals, drifts have followed the 
hanging-wall fissure westward. They cut the footwall fissure 40 to 80 
feet west of the crosscut from the main incline. This intersection has 
previously been referred to as the east end of the ore zones. 


Prospecting and exploration of the ore body in June 1930 comprised 
crosscutting and drifting on the 220-foot leval of the minee A crosscut 
on that lovel, driven north fram the main shaft, intersected the hanging-~ 
wall fissure about 85 feet from tne shafte Samples taken from the fissure 
showed encouraging values in gold. Drifts were started along thse fissure 
both easterly and westerly, as shown in figure 2. 


Drifting. ~ Drifts and crosscuts are driven 5 by 7{ feet in section 
and are not timbered. Drilling is done by a drifting machine mounted on 
a G-foot column. A crew comprises a machineman and his helper and two 
mickerse Two shifts are worked; a round is drilled and blasted on sach 
shift. Rounds are not standardized; usually from 16 to 20 holes are 
drilled, using sone form of wedge cute Ths miners modify the arrangement 
of holes to take advantage of fissures. The granite is easily drilled; 
only three changes of stsel are reauired to drill the /-foot holese One» 
inch hollow round steel with cross bits is used. The diameter of starting 
tits is 1-3/4 inches; saconds are 1-5/8 inches, and finishers are 1-1/2 
inckese A round commonly breaks from 5 to 6 feet with about 35 pounds of 
lo-percent gelatin dynamita. 


Raising. ~ Most of the raising is dona on the footwall fissure, which 
is thought to be tne footwall of the ore body. It dips about 45%. Short 
raises are used for drawing the broken ore cut of the stoves, as described 
later under Stoning. Longer raises are driven betwecn levels for ventila- 
tion, and an effort has been made to keop these raises in line with one 
another to form a continuous connection. Raises ara about 5 by & feet in 
section. They are driven by a machineman and a holper on each shift. 
Drilling is done with dry stoners, using i-inch cruciform steele Cross 
bits of 1-3/4-inch, 1-5/8-inch, and 1+1/2-inch diameters are used. ‘The 
raise round makes uso of a burned cut to which a V~cut breaka. Ths two 
cuts are drilled and blasted on one shift; the balance of ths round is 
drilied and blasted on one shift; tne balance of tho round is drilled and 
blasted on the next shifte The: men are supported on a temporary platform 
weaile drilling. The platform is built by laying two pieces of 2-inch 
lagging across two short lengths of old drill steel stuck into holes 
drilled in the footwall with a jackhammer. 


Shaft sinking. ~ In September 1936 ths main shaft was being deepened. 
T:e rocx section of the shaft was 6 1/2 by 12 feet. The shaft was timbered 
with 10-inch setse Tke sinking crew consisted of two men at the bottom 
and a hoist engineer. Holes were drilled with jackhammers using 7/&-inch 
rollow hexagonal steel; a round comprised 26 holes. Four cut holes were 
drilled to a pyramid in the center, and two were drilled to a V on each 
side. The cut holes were 5 feet deep; the others, 4 feet. Each hole was 
loaded with five cartridses of 40-percent gelatin dynamitee The cut holes 
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were drilled and blasted, and the broken rock was removed first; then the 
rest of the round was drilled and blasted; Fuse and caps were used for 
detonating the charges. The granite was hard to drill but broxe well. 
An average of 3 1/2 feet was broxen per round. A cycle was mado in four 
shifts; another shift was required for timbering. A sinking bucket was 
used in tho east hoisting compartment of the shaft; it was dumoed into 
the waste hopper in the head frame. ; 


Mining 


Stoping. ~ Stoping had not been done systematically in the old workings 
above the Power Howe levele Open stopes had been used, and where the 
width of ore justified it a glory~hole method had sometimes been followed. 
From the 50-foot level, open stopes were carried up to the Power House . 
level; sometimes they broke thromizgh and at other times a thin pillar of ore 
was left to support the uoper level. On the sill floor these stopes ex~ 
tended about 1,000 feet and reached a maximum width of about 45 feet in the 
south stope.e A few vertical pillars about 10 feet in diameter were left 
in the south stope on the 50-foot levele Tne old stopes were silled out 
on the drifte 


Later the ore was not sillsd out on the 100-foot drift, but two 
raises, about 30 feet apart, were driven up on the footwall and connected 
by an overcut, leaving a 10—-foot pillar over the back of the drift. One 
of these raises was extended to the 50-foot level for ventilation. From 
the overcut, an open stome about 7 feet wide was carried upward on what 
was considered to be the footwall to within about 10 feet of the level 
abovee While one of the two raises was being used for drawing off the ore, 
the other served as a manvay and supply raisee In June 1936 no chutes 
had been built in the raises; the ore was shoveled off the floor of the 
drift into bucksts on trucks. The average horizontal length of the ore 
shoot was about 50 feet. The cre was followed vesterly from a point on 
the west end of the stops about halfway up from the 100~ to the 50-foot 
level; this resulted in materially increasing the length of the stope. The 
[~foot stope was planned to te a footwall slice of a much wider stopee 
Contrary to expectations, however there was very little ore above the /-foot 
slice; instead, the ore had cut through the fissure that had heretofore 
been regarded as the footwall of the ore zone. In September 1°36 this 
ore was being followed by open stoping. Chutes had bean erected in the 
Main drift on the 100-foot leval to receive the broken ore. One~ton cars 
had been substituted for the buckets on trucks for haulage to the shafte 


Underground nau ls. -~ In June 1936 all rock broken underground was 
trammed by hand in 1,600-pound hoisting buckets supported in an inclined 
position on trucks. The buckets were lowered onto the trucks at the main 
hoisting shafte They were loaded by hand and were tilted into position to 
bring the open end of the bucket toward the muck pile. All the shaft sta~ 
tions (except the bottom) had a door over each hoisting compartment of the 
shaft, hinged on the hanging-wall wide. The door was kept in a raised 
position to permit buckets to pass by in the shafte When hoisting was to 
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be done from a level, the door on that level was let down over the compart~ 
ment that was to be usede Rails bolted to the door formed a continuation 
of the track on the station and thus enabled the truck to be rolled into 
the shaft compartment to receive the bucket. Most of the mine track is of 
lo-pound rails; considerable 12-pound and some S&-pound rails are used. ‘The 
track gage is 18 inches. 


. In September 1936 all underground tramming was done by hand in l-ton 
mine cars. Ore from stopes on the 100-foot level was loaded into the cars 
from chutes in the stope raises. Development waste was loaded into the 
cars by hand shoveling. The mine cars were dumped directly into a small 
Skip in the west hoisting compartment of the main incline. 


Hoisting.s ~ In June 1936 hoisting was done by two electrically driven 
geared hoists housed in a small frame building near the head framee One 
hoist was used for each of the hoisting compartments in the shaft. One 
was driven by a 30—hp. motor and used a 5/8-inch steel~wire rope; the other 
was driven by a 35-hp. motor and used a 3 Pinch rope, One man operated 
both hoistse The hoisting ropes passed over 5—-foot sheaves mounted on a 
simple timber head frame 36 feet high. Buckets were attached to the hoist~ 
ing cablas by means of a chain and hook; they were dumped at the surface 
into a small hopper built into the head frame. The broken rock was drawn 
out of the hopper into l~ton mine cars by a topman.e It took about 1 minute 
to hoist a loaded bucket from the 160~foot level to the surface. 


In September 1930 a small skip was used in the west hoisting compart~ 
ment of the shafte The head frame had been redesigned to permit ore to be 
sorted on a short grizzly ahead of an ore hopper. Waste from development 
and from sorting was dumped into another hopper. | 


Ventilatione ~ Natural ventilation, assisted by the exhaust air from 
the drills and pumps, provides good air for all working places. As only 
two shifts are worked per day there is opportunity for the gases resulting 
from blasting to be dispelled between shiftse No fans or blowers are usede 

Drainagee ~ The mine maxes a maximum of about 1,000 gallons of water 
per day during Junee It makes only about 300 to 400 gallons per day after 
the first part of July and considerably less during the winter. This water 
is pumped to the surface by two small steam pumps operated by compressed 
air; one pumps from a small sump on the 160 level and the other from 
small sump on the 220 level. 


Surface Arrangements 
surface buildingse — In addition to the hoist house, there is a power~ 
house which contains the compressor, machine and blacksmith shops, and a 
change housee All are grouped about the head framee A five-drill air 


compressor, converted from steam to electric drive, delivers air at 100 
pounds pressure to a series of three old boiler drums that are used as air 
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receivers. The compressor is beltedriven by a 100—-hp. motor. The air is 

used to operate a drill sharpener in the blacksmith shop and three machine 
drills and two pumps in the mine. It enters the mine through a 1-1/2-inch 
main air line. 


There are no living quarters at the mine; the men live in nearby towns 
and go to work in automobiles. 


Sorting. ~ In June 1936 virtually all the rock hoisted from the mine 
was handled as ore. It was drawn from the hoppers at the head frame into 
l~ton cars, which were then trammed about 50 feet to the top of the mine 
ore binse The bins are 24 feet long and 8 feet wide and are divided into 
three equal compartmentse The surface track of 16-pound rails runs across 
the top of the binse Figure 3 shows the general arrangements for sortinge 
All the ore was sorted except a small amount of wet fine ore, which was 
dumped directly into the first compartment by the topmane Ore to be 
sorted was dumped on a 3~ by 16-foot grizzly that extended over the two 
other compartmentse The grizzly was made of 3/4-inch bars with 2-inch spaces 
between; it served as a sorting platform. Two sorters worked on each 
shift. Large pieces of waste were thrown onto a + by Gfoot turnsheet 
or into a l~ton car parked at the end of the track. Waste that accumulated 
on the turnsheet was shoveled periodically into the parked care About 10 
percent of the ore hoisted was sorted out as waste. Waste from sorting 
or from development work was trammed about 100 feet and dumed. 


Mine Labor, Supplies, and Power 


Mine labor. ~ Two 8hour shifts are worked at the mine; the day shift 
is from 8 aeme to 4:30 peme and the night shift from 7 peme to 4:30 aeme 
The mine superintendent serves as day foreman; the night shift is directed 
by a night foreman. The surface and underground labor at the mine and its 
distribution and cost are shown in the following table. 


Daily mine labor, June 1936 


| | | Daily 
Occupation i\Day | Night | Total | Rate cost 
Surface: 
Blacksmith and compressor maneee! 1 $8.00 
Hoist MANceceseceeececvesssesseoesser 1 §.00 
TOPMON esceceveececsecosecsevresbtes - eae) 
Ore BOT COLGs bask chines ciWaeciene 2 12.80 
“ Underground: | 

100 level: 

Machi nemon ss s60ve0ésee0s case 8 20-00 

MROUOCR sé ba 4646666864 4K0% 04% Ode O 
160 level: 

MACKINMNAN « 6 %é 466.6466 e%0000% 1 $00 

Machineman helperececseccsoee| 1 6.40 - 
2e0 level: 

Machinemanecescvceccccccccce by agit 

Machineman helperececesecece}| 1 

MUGEOP Rcd 50604 04.50406%0 05666% 2 l2e S0 


TOCA Laks babe UCU Swe haw ee a bOe eee ee ee ep 122.40 
5950 ~ 10 = 
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Men make out their own time slips for each shift or part of a shift 
workede The slips show the hours worked and describe and give the location 
of the worke The mine foreman signs the slips at the end of the shift and 
enters the data in a time book. Every 15 days the mine time book is turned 
in to the main office at Boulder. It serves as the basis for compiling the 
pay-roll and costedistribution sheets. 


? 


Mine suppliese ~ The following prices are paid for mine supplies: 


PowdOTecccsccccccccsecccccsveeper 100 POUNGSs sd on tdaosiceseees eseOl 5015 
FUSCoceccccsvececsecccvcccseePOr 1,000 FECtecccccsccecrercescccce 6-00 
CavSwesecccce secceceenscseeceper 1 DOD a wc cccccevaccccscccccsccs 12.25 
CardDid@eccccccccseccccccccaceper 100 POUNASececsrcee-cvcevseseces 560 
Steels | . ak 
Solidseccscccevvvaseevers cents per DOU ves sieederstocseweeeltel/2 
HOl LOW siec8 sis vecsoossasewniuscd0s. Seacgewedseuasseesesewe [51/2 
Timber (round)2 eccccreconecent per diameter~-inch per foot 
Of lengthe evecenccccccecccvecccenecse 1 


iy The small round poles for lagging cost 3~1/2 cents per running foote 


Mine powere ~ Electric power for the mine from March 23 to April 23, 
1935 was paid for according to the following schedule: 


Demand, hpe = 94.2 
dilowatt-hours metered = 12,900 
Pay fors 
KWeehle 
First 30 by 94.2 = 2,820 (first 25 hp. at $1.50 = $37.50 
Balance; 69-2 hp. | 

at $1.25) = S06 0 

124.00 

Next 90 by 94.2 = 8,478 $0.03 = 254.34 

Balance = 1,656 $0.01 = 16.50 
Total power = 12,900 

Total nower bill for month : = 394.90 


These figures show a power cost of a little over 3 cents per kilowatt- 
hour. 


surface Transportation of Ore and Concentrates 


The trucking division, a separate unit under its own foreman, hauls 
the ore from the mine to the mill and the concentrates from the mill to the 
railroad. The company fleet of four trucks comprises the following: 


Nunber Rated capacity Usual load 
of trucks tons in tons 
2 3 5-1/2 to 6 
1 1=1/ e to2 5 
l 1-1/2 Yow} / 2 
5350 -ill- 
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Three of the trucks are in use while one is being overhauled. The 
trucks are equipoved with balloon tires rith a heavy cross-ribbed tread that 
hakes the use of chains unnecessary, even in winter. Ors is hauled on two 
shifts, the day and afternoon shifts of 8 hours eache The crew comprises 
six drivers and a repairman; they are paid 50 cents an hour from the time 
they leave Boulder until they return. 


Each truck is loaded from the mine ors bins by its driver. The bins 
are provided with three 35-inch arc gatese Loading time for a truck is 
about 5 minutese The haul to the mill is & miles over an extremely hilly 
but well~surfaced dirt roade The road climbs through Salina to Gold Hill, 
then descends abruptly into Lofthand Canyon where‘the mill is located. The 
same road is followed on.the return trip to the mine. The maximum grade 
against the loads is about 21 percent; against the empties, about 30 per 
cent. The trucks can make a round trip in about 2 1/2 hours; they usually 
make three round trips per shifte Gasoline miloage averages about 4 miles 
per gallon. Before tha company operated its own trucks a contract price 
of 85 cents per ton was paid. HOE hauling ore from the Grand Republic mine 
to the mill. i 


The company trucks are also used to haul concentrates from the mill to 
the railroad at Boulder, a distance of 21 miles. Concentrates are shipped 
about once a week: 6 tons are loaded on each truck after it has brought in 
its last load of ore for the shift. & 36-ton car of concentrates is thus 
loaded in two shiftse The concentrates are shoveled into the trucks; it 
usually takes about 30 minutes to load. Ths concontrates are shipped in 
end-door railroad cars; the trucks back into the car and dump their loadse 
Shipment is by rail via the Union Pacific Re Re and the Colorado & Southern 
Rye to the Golden Cycle mill at Colorado City, a distance of about 110 niles, 
or via the Union Pacific Re. hk. and Denver & Rio Grande Western Re Re to the 
American Smelting & Refining Co.'s smelter at Leadville, a distance of 194 
miles, of which 150 miles are in mountainous territory. 


The freight rates on ore and concentrates from Boulder to Colorado 
City are: 


Released valuation per Cotscckebecaseeecsues Un to $15.00 Over $1500 a 
Freight por tOnececeevccccccccrererecesscocce | 1-50 2050 


The rates from Boulder to Leadville are: 
Value per ton {$20.00 /$30.00| $40.00] $50. eo 200 |$70.00] $80.00} $90.00 |$100.¢ 
Freight per ton 025! 3.4 050 080} 4.10} Neo} 4.70!  56¢ 


For values over $100 per ton ths rate increases 9 percent for each $25 
of additional value. 
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Small Snyder sampler 
90-percent cut 10-percent cut 


Sample box 


Yanthate, 25, 65 cc per minute; pine oil, 2 cc per minute 


Tails Concentrate 
(10-15 percent of the gold) 


Concentrate 
(45 percent of the gold) 


Xanthate, 2-5 (15 cc per min.) 


Pine oil, 1 cc per minute 


Pine oil Pine oil 
(1/4 cc per, min.) (1/4 cc per min.) 


Cre ore Say 
B-cell flotation machine 
dees TR Serial sighs 


Middlings 
Tails 


Two 2-incW centrifugal 


wae sampler ‘ 
cea: enue 


. Tailings pond 
Shoveled into trucks for shipment 


Figure 4.- Plow sheet of St. Joe rill. 
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| Ste Joe Mill 


The 100—-ton flotation mill of the St. Joe Mining & Milling Co. is in 
Zefthand Canyon, & about half a mile above the town of Rowena. 


Milling Method — 


Trucks dump the ore directly into one of three ore bins through a 12- 
inch horizontal grizzly of T-rails that extend across the top of the bin. 
One bin is filled at a time; each bin holds about 15 truck loads, that is, 
five trips of the haulage fleet of three trucks. Each binful is considered 
a mill lot for purposes of sampling and for correlation between mine and 
mill. Figure 4 shows a flow sheet of the mill. At the bottom of each bin 
is a 20+ by 30~inch gate through which the ore is delivered to an inclined 
grizzly, 5 feet long, with 3/4~inch spaces between the barse The bins are 
arranged so that the three grizzlies from the bin gates deliver the ore to 
a common pointe A 13— by 2lt-inch high-speed jaw crusher set at 3/4 inch 
receives the ore at this point. The crusher is driven at 360 repeme by a 
35-hpe motor using a 10-inch belt drive. The undersize from the grizzlies 
and the product from the crusher drop onto an 18-inch belt conveyor driven 
by a 10—hpe motor. The conveyor transports the ore horizontally a distance 
of 130 feet and discharges it into a foot Snyder sampler. The sampler 
takes a 10-percent cut, which is delivered by a 12-inch belt conveyor to 
a lt by 6-inch Dodge-type jaw crusher set at 3/8 inch. A small Snyder 
sampler takes a 10-percent cut of the crushed product. The sample is col= 
lected in a sample box and riffled dow to working size for each mill lot. 
4 [~hpe motor drives the two samplers and the sample crusher. The rejects 
from the samplers pass into a 300—-ton storage bin. 


The crushed ore is removed from the bottom of the storage bin by a 2lk 
inch apron feeder. The feeder is driven by a 3~hpe motor and travels at the 
rate of 4~1/2 feet per minute. It delivers the ore to a 12-inch belt con— 
veyor, also driven by a 3—~hpe motore Periodic samples constituting the 
daily heads sample are taken by hand at the discharge of the feeder. The 
conveyor carries the ore to a >} by &foot cylindrical ball mill which is 
driven at about 29 repeme by a 125—hpe motor. Four-inch forged-steel balls 
are used for grinding. Stamps formerly preceded the ball mill; they were 
discontinued May 21, 1935. | 


A G&mesh trommel screen, 13 inches in diameter and 18 inches long, is 
attached to the discharge trunion of the ball mill. The oversize from the 
trommel passes to a 52-inch duplex drag classifier, which is driven by a 
Shpe motore The oversize fran the classifier is returned to the ball mill. 
The undersize from the trommel flows to the intake of a leinch centrifugal 
pump driven by a 5-hpe motor. The pump raises the pulp to two roughing 
tables, each driven by a 1-1/2-hp. motor. The tables make a finished con 
centrate that contains from 10 to 15 percent of the gold in the original 
ore and a tails product that passes to a unit flotation cell. The unit cell 


3) In October 1936 a storm destroyed the tailings dam in Lefthand Canyon. 


The mill was dismantled and the machinery set up in a new mill building 
erected on the company!s mill site at Valmont. (See pe 5e) 
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is driven by a 10~hp. motor. This cell recovers about 45 percent of the 
gold in the ore and delivers a tails product to the drag classifier. The 
overflow of the classifier, minus 80-mesh, contains from 40 to 45 percent 
of the golde It is sampled periodically as it passes to the first cell of 
an &-cell flotation machine. The impellers of the flotation machine are 
driven by four 5-hpe motors. Xanthate and pine oil are the only flotation 
reagents used. They are added to the pulp first in the ball mill and later 
in the launder leading to the &cell flotation machine and in the machine 
itself. The quantities of the roagents added at various points are shown 
in the flow sheet (fig. 44). 


The first four cells of the flotation machine maxe a concentratée 
The froth from the last four cells is fed back to the first celle ‘The tails 
from tho last cell are automatically sampled by a device that takes a cut 
every 12 minutes, which amounts to about 1 gnllon per shift. The tails, 
after being sampled, are raised 60 feet by a 2-inch centrifugal pump and 
delivered to a small tank. The pump is run at 1,750 repeme by a 10—hpe 
motor. Another dinch centrifugal pump, driven at 1,160 repeme by a 10~ 
hpe motor, pumps the tails from the small, tank to the tailings pond. The 
cost of tailings disposal is estimated by the company to be about 15 cents 
per tone 


The concentrate from the first four cells of the flotation machine is 
carried in a short launder to a drag conveyor driven by a 3~hpe motor. The 
cOarse material is dragged up an incline and dumped into one of two 36~ton 
concentrate bins. The slimes are pumped into a settling cone by a leinch 
_ centrifugal pump driven by a 3~hpe motor. The settlings from the cone 

pass into the concentrate binse The overflow from the cone flows.into a 
14-foot settling tank. The solids that settle out in the tank are dried 
on a hot plate and shoveled into the concentrate binse The concentrates 
in the bins contain about 12 percent moisture... A pipe sampls weighing 
about 10 pounds is taken from each truck load of concentrates at the com 
pany's sampling plant in Boulder. The fairly clear water overflowing from 
the settling tank is alloved to run into Lefthand Creek. 


The ratio of concentration ranges from le 3: 1 to 20: le 
The mill usos about 4 tons of water ner ton of oree During the winter 


it is sometimes necessary to return water for reuse in the mill; otherwise 
water is not used over againe 
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A report of mill operations is made for each shifte The revort for 
the day shift on April 30, 1935, was as follows: 7 


St. Joe mill ~ daily shift report 


Shift, day Date, April 30, 1936 
Time Bo [LOd 22 12 Dees 


1905] 20/1905 [1945 |19 65! 2041945 
| 


521521 52 | 52| Sel52] 52 
2 


Solids in classifier overflorespercent j19+5 

Soda ash, ball MilleccccceccOZececcecs 

Lead nitrate, Dall millecese CCe wecee! | | 

Xanthate, DaLbL Wil Leseés36e C06 seeee Fe | 

Pine 2 Dall millecccecee Ae cocce 2 | 

Drops aerofloat, ball millececcecceges 
| 
| 
| 
| 
| 
; 


Lead nitrates, conditionereesCCe ervee 
Xanthate, CONCIitionerescesecdOe eovce 15) 
Pine 611, S-COllescnecescecedOe sesec 2 

Drops aerofloat, B= Celle cccccccvccces | 
Weight of SaAMpPlLGceccccvccscccvcsevecece 
Feed OF La veccccc reeves coMinlteScsscese | 
Balls added, Norinchcenaswns ss eaweeee 


WN 
ON 


(Signed by shift boss) 


The percentage of solids in the classifier overflow is detormined from 
a pulp-consistency table that has been worked out for the convenience of 
the mill superintendent. Tha table is calculated for Grand Republic ore, 
which has a specific gravity of about 2e/-e A small cylinder with an inside 
diameter of 2-1/8 inches and a depth of 7-1/4 inches is first weighed full 
of water. This woight is used as a counterpoise to give a zero reading on 
the scalese To determine the percentage of solids in the pulp at any time, 
the cylinder is filled with the pulp and weighed. The figure in the 
following pulp-consistency table opnosite the weight of the pulp is the 
percentage of solids in the pulpe 


Pulp consistoney tnble for Grand Republic ore 


Weight of Weight of | Percent | Weight of |Percont|Weight of |Percent 

pulp, gramsisolids | pulp, grams] solids |pulp, gerans|solids |pulp, grams! solids 
ne 15.0 | 0463 2005 | 8367 26.0 103.8 3120 
46,2 1505 | 65-1 C1le0 | 8500 | 2005 | 10509 31605 
47.9 16.0} 65.9 21.5 | 8766 27-0 | 108.0 | 32.0 
49.5 1605 | 68.6 22.0 | 8966 2705 | 110-1 | 32.5 
5209 17e5 | 7204 23.0 | 9305 26.5 | 114.4 355 
54.6 18.0} 74.2 2305 | 9506 | 2920 116.6 34.0 
5603 1805 | 7601 Ou.0 | 9726 | 2905 | 1188 3465 
5Sel 19.0 78.0 Ou.5 99 «| 3020 121.20 | 3520 
368 | 1905 | 7949 P50 4 LOls7 | 30.5 | 
61.6 | O} 81.2 25.5 | | ! 
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“The "Weight of sample" shown on the daily shift report is the weight 
in pounds of the entire discharge of the 24einch apron feeder for a period 
of 15 secondse By means of a tonnage table the weight of sample is readily 
converted into tons per day. According to the tonnage table, a weight of 
36 pounds indicates a rate of feed of about 104 tons per day. 


Mill Labor 


The mill crew comprises 1l men, as follows: 


Daily mill labor 


Occupation 


Flotation manecsecccscccseresens 
Ball—mill man and oilere.cece coe 
RepalrmMancecccrescecsescvcsscece 
Crushereancd-catmplS Manercecccocs 
page ee can percep aneee ws 


Mill Power 


Electric power is brought to the mill at 23,000 volts fram the Public 
Service Co. of Colorado plant at Valmont, a distance of about 10 miles. 
At the mill the voltase is sterped dz to 440 volts for the motors and to 
110 volts for lighting. Virtually ell the machines ars driven by indivi-— 
dual motors using multiple V-belt drives. 


Electric power for the mill is paid for according to the following 
schedule: 


Fixed charge = 1.5 x hn. demand (average of three 3—-minute peaks 
during month). 


Pay for first 100 kw.e—hr. x hpe demand at $0.015 por kw.—hr. 
Pay for balance at 0.007 per kwemhre 
Transformer loss = 1,/00 kw.~hr. 


If this schedule is aprlisd to the power used by the mill from March 
e343 to April 23, 1930: 


54,060 kwe-hr, metsred 
1,/00 kwe-hr.. transformer loss 
5 »Ou0 totai kwe<hr. 


5950 - 16~ 
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Peak demand for month was 164.1 hpe- 
Fixed charge = 1.5 x lo.1 = $2H6.15 


Pay for 00 x 164.1 = 16, 10 kwe~hr. at $0.015 = 246.15 
Balance of 40,250 lewenhre at 0. O07 = 281475 
Transformer rental a .— 23200 

Total power bill for month |. 19705 


According to the above figures power for the mill costs about $0.0145 
per useful xkilowatt-hour. 


Metallurgical Statistics 


The metallurgical report for the mill for December 1935 gives the 
following information for the year 1935: | 


Dry tons of ore Milledeccccceccccccccccccrcccccesees 30, 395 e549 
Concentrates producedecccecccccssccccccceccccreccsee Ly [006614 
Number of shifts OPCPatedoceccocccsecscccscesccscsvcs 140290539 
Dry tons Of Ore Milled: por Shift tewew<c'ssia4caw ow wes 29 e5ee 


Ratio of CONCONtTSt 1ON6 ssw sewiece eco eves se smemeeee 17-8/2 
Tercent moisture in concentrates. SCoeececeneseres eugene 12.248 
Ass 8 02. er ton) Total ounces of metal 
Gold Silver ._—- Gola Silver 
Hedi SccpsaaesenswesincessOsol0 0.214  — 7,292.697 6 ,4g9.912 
Concent ratesercrcerccecsces 52898 3.270 6,629,821 5,571.88 
Tailsecccesscccccccvesecs 00251 } 2032 602.376 918.031 


Actual recovery Of 2Oldevcccccccegveepercente oe 090.910 
Actual recovery Of SilveressesseeceeceeedOee cee e 850554 


Supplies used: 


Total Per ton 
Amyl xanthateGececcccoePOUNndSeccsccccovee 1359/5 .. mOeig i 
Wthyl xenthateviivesvcsedOceesaweseseses. 5,655 | 0128 
PANG: 61 liwsids SaeeeteseewOOssisecseeceese: 45021 0129 
Lead nitrates.ccccsesesdccececcecseses 3,513 ello 
SOde Ache cs ces tetsieetecO0beseheweseceas, 21900 0392 
LIMO ee.5 35:00:66 6 OH 60 we O06 66 s.045.8665 0% 8 1,000 0053 
Grindine Del 1S ss0sd.dkewdOestescicweews ee: 105,110 3403 
Electric power: kwe-hre S02, 304 202399 
Demardessececesccee sHOTSCDOWPTecewceres -. 105-6 neem 
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The number of shifts operated (1,023.533) represents 24 percent of 


the total time. The 6 percent lost time was accounted for as follows: 


Percent of lost time 


REPALLSe cccvvecccccceccccccseresessevces ves 1 55 09 
HOLIdaVSeccccccsccccccccceveccsscerecseesee lel 
Lack Of OrGececccecrccrccccccccsccrscccccce 20.8 
Power Offecveccsencccccevesccasecseeeteveses Coe 

100.0 


1/ Including 5 shifts on May el, when the stamps, which had pre- 


ceded the ball mill, were cut out of the mill circuit. 


For the purpose of coyparison the metallurgical report for the first 


5 months of 1936 is given belov;. 


Dry tons of ore WN Wed one ve occa age moereeaener les 671. ae, 
Hours OPOTAtesreecccrecgesscvegeccasecscececeseces 4, 10725 
Percent running PANO os Grea naiseead ccnens ose leseacanis B66 oo: 
Dry tons of ore milled por hourcecececccosencccscvee 4.001 
Hours lost LAG 66h 16e.e'biw ais 0:10 65 0.6616 bw 6 0 oie e elk ee eee 430675 
By HOLIdAYS ee cvcccccccccccceccccccecevecsenee 15200 
By Lack Of OTGecncccccccvcccccesccccesececcces 290200 
BY TEPAITSecevcccsccvecccvcccscccccesecesersere 139675 


By power Off ccecvccccrcaveseccccscccsecesecoce 6200 
Man SHiftScaceccceccessccvecccccsevccesvesevececsece Lyf 52 
Dry tons of ore milled per man shiftecccccscvercsece [0233 
Tons of concentrates DIOdUGOd ss 06seee oases ewww Cases &37eSo1 
Percent moisture in concontrateseccccesesccccccscece 12.506 
Ratio of GOnCentrati Ole®s s.ss<s0 4 ok woes eeecbe eee 14, ele 
Assays (02z. per ton Total ounces of metal 
| Gold Silver Gold Silver 
HendiccccssccceveccesvcesOelld 02366 2, (812087 6370973 
Concentrateseccececvcccccece 851 . . 32013 | fee 2,675-077 
Talilseecrcercerescccvvescee ecl e167 249-927 1,9622896 


Supplies used: 
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Actual recovery of £61. seueeeesaDOTcontesicesIls 013 
Actual rocovery of SLlVETeceeccecesedOveeseee5 [60/8 


Total | Per ton 

Anyl KanthatGesecseeeDOUNdSecccsocvcvceces 1.42 ate ' 0.112 
Ethyl KANthatOeccescevsesdlccccce -socvcvccrver 515 0045 
Pine OileccccccsccccccsdOerreccsvvcceceses 1, 783 oli 
Lead nitrat@eccececcreedOerscccncccceccecee «000 
Soda BSS 40-66 -00.0-w wie 96 «COK6b 5.06% S660 oswewe yy O 003 
LimGececececccccvcseceedOevccscvesacvceves p206 0 12/8 
Grinding DallseecvcccecO0vcccccccreccseccce 9 00 32551 
Electric POWCLececccekKWerhre coccccccsccee ly [s 250214 
Domand.ccocccccvcecchlOFSOPOwBreseccccectes 1 05 
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A 7O~pound sample of the concentrates was assayed in April 1936 and 
snowed the following composition: 


GO10s0tois6e00 beceaeeesesounces per CONeenecccecscsecvccces 3260 


SLL Ver eccccccccscacscccceccccelOscccvessesecccccceccesece 2.24 


LeadecccceccccccccccccseveelOlChltecescccvcsccccccsccesece QO. 


COPPCTececcecasccccveccccecceedOccccscrecsecevcceevevceseee @) 


TTONccecscccsccccccccccccces ce clOvvcveveccccscceescesegesee eS 


SULPHNUP ce cecevccsccsccvcccesccesdecesrccccgecsscscccsccecesoie 30 


ASC Cas vin ebb S be Wwewawe twee U0 60 woe reese eeees esses es 


ep) 


EYSO LUD! Ciscerdaaes oisie ies beside see Ons on0 cae desde eens eeeeeee ae lO 


The specific gravity of the concentrates was 329-6 


The following figures indicate the method of settlement for a lot of 


concentrates shipped to the Golden Cycle mill in June 1936: . 


Charges: 


Gold: 100 percent at $32.20eccceceece 
Silver: 50 percent at $O0c7[/eccccccene 
Total per VOll os switsnw ba eel eneaes 


Gold,. Silver, 
ounces ounces 


Dry 
weizht, 


103 , 280 
1/ 51.64 


1 Tons. 


Payment ver ton 


Gross value 


91.30 suivorees [aus 
e448 Silvereece Clede 
| 91.78] Total... ! 4,075.95 


Moisture —- excess over 10 percent at $0.05 per ton, 4 at $0.05 x 
HUN AE PONS sacereree ¢ oero ain cass wie wo oise OS eleesiewieeeros $ 8.58 


Treatment ~ 44.41 tons at $5e[jececcccccccccccccsccnseces 
freight = 5l.of tons at Pre cer ccnccscccccevccvseccccccs 


‘Not POCUIN Ss ere 66s. Sin W dle id crores SS Ween ei hee sow ewes eee 
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The figures below show the method of settlenent for a lot of concen 
trates shipped to the American Smelting & Refining Coe's Arkansas Valley 
plant at Leadville in Decemver 1935: 


Wet | Dry 
weight, | Percent .| weight, 
pounds | moisture | pounds 


68,0601 12.5 | 592553 | 4-35 361 
1/34.03 | 1729776 
i Tons. 


(Frozen weight, 68,580 pounds) 


Payment ver ton | Gross value 

Gold: 100 percent at $32.51825 e.edSlu2070 |Gold.ccee eee 
Silver: 95 percent at $0e55eccece 1.62 |Silveree. 8c 
Total PeEr tONecccceccccccces 1299013 


Charges: 


ioe biniscpaeriledsesekneanisvecesescaucceeeeeccs 
Treatment ~ 297765 tons at SS eAHOcccccccce 253-210 
Freight ~ 34.29 tons at PHO cccvccccccces 171.45 $428.80 


Not returnSeccoccscoccvsccsesccsecsccescvese 3 ,8(00353 


Custom Sampling Plant and Metallurgical Laboratory 
Sampling Plant 


. The Boulder Ore Sampling Works was built at Eighth and Pearl Streets 
in Boulder many years agoe It was vurchased by the Ste Joe Mining & Milling 
Coe and opened for business under the new management on June l, 1933. 


Most mine lots received by the sampler comprise one truck.load of ore. 
After the truck.is weighed it is backed into the sampler building, and the 
ore is shoveled onto a 4 by 2-foot grizzly with 3/4~inch spaces between 
the barse A flow sheet of the sampling plant is shown in figure 5. The 
oversize from the grizzly slides into a 5= by 10-inch jaw crusher of the 
Blake type, set at 1 inch. ‘The crusher discharges into a set of le by 27~ 
inch rolls set at 5/8 inch. The crushed ore from the rolls joins the under~ 
size from the grizzly in the feed box of a bucket conveyor with 54 buckets; 
it raises the fine ore a distance of about 40 feet. The ore then enters a 
% by 3~foot trommel equipped with a 5/S-inch screen. The oversize fram the 
trommel drops back to the rolls. The undersize from the trommel passes 
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Ore usually received in truck 


ene ume See 
2 = 


5- by 10-inch Blake-type jaw crusher 


ey 


14- by 27- fach rolls 
t 


90-percent reject a percent 


a ae B First time through 
Wooden’ boxes by wheelbarrow 
ae an after main lot has 


gone through 
Second time through 


ee (10 percent of first 
10-percent cut) 
Carlot shipment 


Reject 
1 3/4 pounds 
4 2 pounds taken for 


a moisture saaple 


Metallics 


Separate as ele 


Mixed by r 


Retained for Sent to Reserved for 
check assays shipper umpire 


Figure 5.- Flow sheet of Boulder Ore-Sempling Works. 
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into a Vezin sampler, which taxes a 10-percent cute This cut drops into a 
sample bine The 90O-percent reject falls into a reject bin from which it is 
later draw out into 2-ton wooden boxes for storagee Hach box is supported 
on a Light angle~iron framework about 18 inches highe A specially constructed 
hand truck fits under the framework and raises both box and framevork for | 
transnortation to any part of the snmmler floor. The boxes of ore are 
weighed and arranged in rows with aisles betweane Shipment is made by car- 
load lot. To load the ore into a railroad car, the boxes are picked up by 
the special truck, wheeled into the car, and dumpede One end of the box 

is hinged at the top and held closed by a finger at the bottom. The finger 
is released by means of a rod that runs under the box and is attached to a 
lever at the oprosite end of the box; the operation is similar to that of 
dumping the ordinary end-dump mine care 


After the main lot of ore has passed through the mill ths 10-percent 
cut in the samole bin is transferred by wheslbarrow back to the rollse It 
follows ths same flow sheet from that point, and a second 10—-percent cut 
(1 percent of the original lot) is delivered to the snmple bin. This sample 
is run into a samole box and riffled down to about 20 poundse It is then 
taxen to the bucking room. There it is put through a sot of laboratory 
rolls and riffled down to about 1-3/4 pounds. Two pounds of the reject are 
taken for a moisture sammle. The 1+-3/h4-pound sample is dried on a hot- 
plate dryer and put through a nulverizer. It is then bucked down to minus 
150-mesh; metallics caught on the sieve are saved for a sevarate assaye 
The sample is mixed by rolling and is finally put into an electrically 
driven revolving sample splitter (fig. 6) which divides it into four equal 
partse Two of the quarters are saved by the company for check assays, one 
quarter is sent to the shipper, and one quarter is reserved for umpire. 


Power for the sampling plant is furnished by a Wi0-volt, 25—hpe motor 
running at 600 repeme The motor drives a line shaft by means of a 10-inch 
belt; all the machines are belt-driven from the line shaft. 


during the winter only one man is employed in the samler; he also 
assists the metallurgist in tho laboratorye He receives $3.20 per day. To 


handle the incroased shipments in tho spring and summer an additional man 
is employed; he receives $3.00 per daye 


Charges made by the sampler and tho basis of payment for lots of ore 
ars as follows: 
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Boulder Ore Sampling Works | 
Ste Joe wae & Milling Co. 
Schedule of Rates 


Sampling: : Per ton Minimum 
When value per ton is under CS e000 seeewesies ceeceececce $0,25 $250 
When value per ton is $800 to $15 eOOwcrccccvcccces 1,25 ree 
When value per ton is$15.00 to BUD OCs eacene oe orcee 1.50 050 
When value per ton is over SO CO0is bocca beseceeuse- 2eQ0 5 00 

Freight (Boulder to Colorado City, via Union Pacific ReRe Founds 


and Colorado & Southern Ry.): - ee 
When value per ton is under $15.00sececcoccncveesee 1450 40 ,000 
Yhnen value per ton is $15.00 ANd OVOLeeceeccesccvcce ce50° 60 , 000 


Treatments: he ow eG 
When value per ton is undoer Co OU scese see seceoesees 2050 
When value per ton is $3.00 to SlO Og eccevececceee 200 
When value per ton is $10.00 to F150 cn ee cases veces 900 
When value per ton is $15.00 to. L20.00cesccsccaceeee 4950 
Wren value per ton is $20.00 to Heme errr rt or re 550 
When value per ton is over CUO COD ce w sane ares eenvecen 6 


Basis of Payments 
Gold: Pay 85 percent of mint price. 


Silver: No payment for silver when under 1 ounce per ton; pay 85 percent 
of market price on the following basis; 


Ore content, ounces Percent paid for 
lL to 5 50 
5 to 10 65 
10 to 20 15 
20 to 50 85 
50 to 100 20 


Lead and copper: Sampler settlement is the same as that by the Golden 
Cycle mill, to which shipment is made. 


Payment will be made in full on the lst, llth, and elst day of the month 
for ore agreed upon by the close of the preceding daye 


5350 cee 


Google 


IeCe 6976 
Wiscellaneous 


When umpiring is done, shipper pays if less than 3 tons dry weight 
and loser pays when over 3 tonse 


Rates subject to change without notice. 
September 25, 1935. 


During 1935 the sampler handled 2,493.71 tons of ore, an average of 
207e&1 tons per ménthe It was operated 308 days during the year. The 
operations of the sampler in 1935 were as follows, excluding operations on 
its own dump, an accumulation over many years of 243.54 tons that were 
sampled and marketed in 1935. 


Sampler operation for 1935 


Wet tons of ore recOivedeeercccccse coe cee 2e8 0 ese 2,250-17 
Total cost of OPCTATLONe coccvecccvccevecsevccreee $3 1290955 
Operating cost per ton of Ore TrEeceivedeceesoscce 

Total net See earr rrr rrr rrrrrrerererrerrrer ere rey 2,599 41 
Net profit per ton of ore Teceivedesccoceecceces 16156 


Metallurgical Laboratory 


The laboratory building is located near the sampler; an office in the 
front end serves both the metallurgical and sampling departmentse Directly 
behind the office is the research laboratory equipped with a small batch 
ball mill, a 2,000-gram flotation machine, and other anparatus for making 
flotation and cyanidation tests. The assay laboratory occupies an adjoin- 
ing roome Facilities are available for making both fire and wet assays, 
but as the routine company work and most of the custom samples are run 
for the precious metals only, most of the assaying is done by fire methods. 
A large muffle furnace heated by natural gas is used for making crucible 
assays and for cupeling. 


Assays are made on the following types of samples: 


le Mine samples, taken by the mine foreman from stopes or develope 
ment headingse : 


ee Mill samples: Daily heads, classifier overflow, and tails from 
each shift; mill lots. 


3e Custom samples, as submitted. A charge of 50 cents is made for 
the determination of gold and silver on the same sample. 


4. Marketing samples, sampler control on shipmentse 
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5e Sampler control on ore purchased. 
6. Research samples. 
7e Composite samples, checis, and miscellaneouse 
To accommodate the widely different samples two general fluxes are 


used, one reducing and the other nonreducinge The nonreducing flux con~ 
tains: 


| Pounds 
Sodium bicardonatGeccsevvccevccessccacsescseee 20 
Powdered DOTAKe ccccccccccvccccevcccccsevecees 20 
Litharg@ecsrcccsecveccercccrscepecvesssesveeee 25 


The quantities indicated above are mixed in a barrel churn by the motal- 
lurzist's assistante The reducing flux contains 2-1/2 pounds of flour in 
addition to the above ingrediontse No nails are usede 


Ono ce of a standardized solution of silver nitrate is added to each 
crucible. The standardized solution is made by dissolving 2 grams of silver 
nitrate crystals in about 500 ce of water. One ce of the newly made solu- 
tion is added to a dummy or blank crucible chargee The silver bead ob- 
tained is used as a counterpoise on the weight pan when weighing gold and 
silver beads obtained from subsequent assayse The silver nitrate solution 
is made up as needed; it is standardized once a weex. Greater accuracy is 
claimed for this method of introducing silver than for the more common 
method of using metallic silvcr,. 


During 1935 the assay laboratory averaged about 50 assays a day; 
nearly half of them were for the Ste Joe mill. The cost of assays per ton 
of ore mined and milled in 1935 was $0.097. Muffle expense was kept down 
by keeping the pilot light burning under the muffle at night; this pre~ 
vented the muffle from crackinzg when cooling. The muffle now in the fur- 
nace cost $17.20, but it has been in use nearly a year and shows no signs 
of breaking downe Further assay economy resulted from changing the pul» 
verizer plates one at a time instead of in pairse 


Costs 


4 complete cost record is kept. Tables 1 to 7 are from the auditor's 
report for the year ending December 31, 19356 
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Grand Republic mine (28,515.514 dry tons milled); 


Labor: 
SUPETANTENGENCHs cc vescccvccccescccesccesecsesece $ 4. 262.50 $0149 
MachinG TUNNETScccccccecccveccenscccesececvecee S$, 164.05 © 286 
1,054.80 037 
145125230 496 
2,410. “79 2085 
2,002.6 O71 
891. 7 031 
2, (28015 2096 
352.20 .012 
518.19 018 


TONdOPSeccecccecccesccenceccececes.seseeseceesses 
MUCK OTS 0.6: o:6:6-0:0'6.4 6-0 sibile-6.6w oe. 8 oes 00 00s 6 6-8 oe 6 08 
Hoist OPCTATOLSeccccccccsececcccrccevcvcsvessece 
TOPMONe cocccnrcerccccceccesrccetecsseceteccece 
Miscellaneous ececcecccccccvcecedcscevecvssessece 
Engineers and Dlacksmithe eocecvcccccecccveccene 
HOLIdaYSeccccccccccccesecccec cece seeeeesneeece 
MOVING COMPTESSOLececesccccccescvccsecesvsecsces 
Suppliews 


POWOOl 66.60 6.06 6-0:6 bo 6:5 6066:6 6:4:00 So 046 O64 Sek eeee 


048 44293 02h 


het: Perr ee eee ee ee eT eee Te Ce ee Ce ee ee ee 


CApPSecccveccccccccscccccscnvcccccensecsscesece 


Drill SE OGL 6 evs 00.6 6b 6.006 066.000 @ O08 6 Sees eee eee 


997646 


37258 
» 428.56 


0035 
«Ole 


2050 


Other SUPPLIS©Sececcccccccccccccsccscevcccccececes, : 067604 0037 
Other costs: 
POWOT 6. oo: 6 5.066 616620 5.6 6.0 0 Wb 6080 0 oO ws 0 OOS Oe eee 


Compensation INSUPANCHceeece cgovccveecccsesesece 
Tools and TEPALTSecccecsccscccccccsesesecceces 


35590038 126 
1,775e11 002 
1,650.65 .058 


Freight and truck OXPONSSeceeccerecesesvccccsevecs 
SUPVOYINGe cceccccccvesccccccesecenesecsesecene 
Miscellaneous eccccccceccccccvccecescccevececees 
Moving COMPTOSSOV ceca cvveceeccvccscesereccce sees 
DOPTOClatiOne secereceseresccccccccccscesescves 


Other INSULPANCOececcvcersccccccccvccecseccoces 


TAX CS we 66 6.ib ww 0606 66-056 O06 0 0 WO wo: ON 00.6 6 oes 


10573 
252.90 
116.39 

92.94 


2, 838,22 


71.91 
che. 2 


eOOo4 
Pi6) 
00 
003 
0099 
e002 
e008 


Ore in bins INWEN VOI 6.00. 006 60 s00 occ ee yceeee eee — :1/833.04 1/.029 
Proportion of general and administrative expensOsee. 9,640.54 .339 
Proportion of laboratory OXPONSOeerevescsocseccsces 512228 e018 
Road OXPONESecenccsccacecseseseovecsssesesvesessoccs 2,150. /9 sh 

Total Grand Republic SXPENSGececoccsoccccereres 09, 01-90 Ce 3 

Other mines (1,800,409 dry tons milled): 
Direct expense not detail lod (ic. skeucndcuseescwesees 
General SXPONSGececcceersevnecsevssetesrsarsevesrsseres 2,215-/0 1.230 
LAaDOTAtOTY -OXDON 66so6:6ss06csuis eer eusesewieensviveeee ee 2 0165 
ROYalties OxpONnsGececccccscesrcecsccesvevssecenever 56 78 0030 
Total OthOr MinOSeeccecevevcccccscccsese reverses 9 bee 8.027 
Total mining OXPONSSeceevcccvevscesrrecesceesserssssesevvees = 854. : 


y Credite 


11,885.65 6.002 
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TABLE 2. - Expense of hauling ore and concentrates 


for year ended December 


Labor: 
SUPETVAIsSiONe cecvvcccenscccscesgessseccces 
DFAvVersecscocevccseccerersscsccscvevccsscece 
. REPAITSe o eces wre ceccesccecccesccvcsoceees 
. HOLIdaySe ccc ccvenctosccervecccceseneerseee 
Supplies: , 
GASOLING ec cccrccceesvcccercccnccescccesed 
. Oil and ETCASSecsacrcescencseasvressesrsevves 
TiTOSecccecceccccsecsenecesecscecesrereone 
Other costs: , 
Tire TOPALTe ce ccccvccvcvetcecvcevsspecseves 
General TEOPALT ce ccccercvccsvecccvcssrecves 
Compensation INSUPANCHecccccvcccvevscecses 
Licenses and other insuranc@sccocsccccces 
SUOTAZCc occcccceccevesecnsrccevoncveseses 
Miscellaneouse occcecccvocsccereccccseneces 
Depreciationescrccocccscecece gece Ee Fe ceeee 


TEX GS 6.6:s: 5-66-66 600 8° 6 66 Whew 006 0576 0.0 Wie ois eae 


Contract trucking. COC COHORE COC HEOCCO HEE ECO CE SEOOe 
Proportion of general and administrative . 
GXPSNSGcceccacsscececesccegcvcesssscvccevvestsovcssce 


Total hauling SXOCNSGe evweevcesesevecs 


Distribution on basis of eon ites 
Ore hauling: 

Grand Republic MinGee eee eeceovneceteeee 
Other MinOSecccccccvccsecceccssesccsces 
Total ore PAE eh ee same setts 

Concentrate haulings:': : 
Grand Republic mineesecercccccccvcvos 
Other WLC S 666 oes. o's 66 650.6 ee a 00s 4.00 er8 
Total concentrate haulinge -ereo 


Total, both ore and concentrates 100. 000 a 


Amount 


$257 96 
7sU54 5 

039 205 
». 98,40 


5,314.48 


007 12 
1,724.56 


81.6 


2558/05 


175-82 
311.81 
167085 
. .163.26 


| 3,088.68 


116.80 
2,40752 


2,225 (0 
of,els a 
_ Eercent Amount 


$25,063.03 
Uy 


C4, {0/8 
1,350. ss 
bs 


3e a8 


1/ Cost per ton of ore... 


a i 
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TABLE 3. - Milling exnense for year ended December 31, 1935 


Cost 


Amount yer ton 
Labor: | | 
SUPOTINTENASN COs 04060 6.55s6e sce sidecses sees encase $159/5e00 $0.065 
Crusner” OPT atOrsesiss<ese 6 0ss00sebseeeesewewecce. 2yS91s07 9096 


Stamp Mill operatorsecssesecsescsecsccavescceses 1,434.57 9OU7 
Ball mill ODCLACOPSeccccccsevatecccsecesccsvevece 2388.05 e079 


Flotation ODOT ATOVPSecevcccsrevvsvecccccscesvereces 4113.29 0136 
RODALTS ce cccce rece rccceccseccecs recs saeesesececege 1, 722045 e05/ 
Concentrate HanadlLingess06e 6s 566.00 56000 826 ese 8 256013 9O0S 
Miscellaneous LabdOrecccccveccccncvecsesccsccsseces 2 U.75 e008 
Tailings pond LADOT 006600 006%46 50065450 ees eevee Ls 8.76 e051 


HoOLlidaySeccccscvecesesecescceescccccscecveccscene 120.50 Aere)! 

Labor SOlLdecececavecceccvvrcscetecvescesesnevseces 1/522.08 1/ .017 
Reagents: 

POaG: WN 1CrAtes oes den 64 ke teku cw eee waecawiee-eeewnes 526438 0017 

VANtHAGOS sees eae eno iaoenie dee tees aeieeneceeese. “1445000 eOH8 


pols mopaewre ree ree ere eee Te ee ee ee ee ee 45(e/1 eOllL 
Grinding Dall seccoecsvccesreccsevacccccccsvsccscs 2450(208 0083 
ASCTOTLOAt se ccccccceccesevecesvecesestesesenvere ces 15.00 e001 
SOda ASNecccccccccccccrescccacncecctesccsenseees 337403 eOll 
—DLAMC cc cccccccccccscveswrscresessrerecscoreescecs 17200 eOOL 
Other costs: 
POWEV ea cceccesescccecwrcecseserscescrteccesecestseg 10,791.17 © 356 
REPALUSecccccsccccccccsccsscavestesrccccvessecee 53050258 «L100 
Compensation INSUTANCHs eevccsvencesscscesserrencs 2 9058 2009 
MiscellaneOuse sccccscccccesceccccccccvccccorcces 2 Ool7 2008 
: Heating LFUCLeccccvsvcccccecccvesccserereervsesece 526 5 eO1l7 
Freight and’ ETUCKINGe ecccvecpecvccccverscveseccce 510298 e019 
Stamps, SHOES and AieSeccercevesvcccsececcccsoces 712.54 e024 
Tailings PON co omecevevevesesrcevccceccscccsesees 218.63 e007 
DEPreciat Ones ececevevcccccccesevccersecessee sevens 5835-07 e192 
Xanthate LOVALELESccccccsccvevecescscccsececcces 303293 e010 
TAXOS ce ccc ces cece eee eee eae esese ee eere seen eee 00:08 08.10 2010 


Froportion of general and administrative axpensGeceee 4,407. fe 0 L45 
Proportion of Laboratory GXCENSCevccecccccvcccces cece 2,580. SO 085 
Total milling OXAPONSGeceeccecncersveserssevvses = 182.65 1.088 

Cost2/ 


Distribution on basis of tons of concen- Percent Amount per ton 
trate milved: ? 
~ Grand Fer Ubd Cesmeswcecamusaneesouees 936 43 $47,819.95 $1.677 
Other MinESeeccescccrceccccscovesccoces 6.33 3523596 85 1.800 
Total to mining OXPONSSececeeceos 99279 Bl, 059. 81 1.684 
Samo Le re vvevesncvcccccccccvcccsecvcece 224 lece Su 1.485 
Total milling OXPENSCecceccecseeelLOOe.00 51,182.65 1.688 


1/ Credite 


2/ Cost per ton of ores 
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TABLE 4. —- Net Profit from sampler operation for 
year ended December Ee SS wis: 


Income 3 


Ore Sal 6Ss..6sdGiceuies eweedeecae eiciecweesGesuueeege 1051615 


Sampling ChargGesececccvecevccacsccrsccsvcescccese 
Bullion SF 16S ow 6h wb e eb wee 100 eae eee Wee 6 ew see ee 
GOSS. SALOS 6 sess oe boos 4.00.66 06606606 6606500 Se 
Cost of: ore purchasedececccscccccccccccceses 
GOSS INTOMScescecnccortsccvscsevscccssese 
Expense: ae oe 
Labors 
SUPETVISLONe cocecvceccccccccccscccccsvcsscce 
General LADOTevcerecsvecccccecssscccccvcsecs 
Other costs: 
POWCT ccc vcccccccecceccce ssc eccececceeeseuces 
Toois and TOPALTSeceoccccccceccccccpeccececes 
Compensation INSULANCE eeccccecvececcecececes 
Licenses and other insurancOcecseccecccsecece 
Miscellanedusecccccccecvcvccccesescseecstocece 
DOpreciatiOne ces cccccccscccccccrcesccsescevces 
Wee d-) eee Ee ee ee ee Te er Te err rr ee ee 
Proportion of general and administrative expense 
Proportion of laboratory expensGecesecccvccscccce| 
Cost on ore sent to M11 eibisenteewsetewins cee cues 
Total OCXPON SGcceevecescecocesseresscesrscsves 
Net ‘operating PTOD Lite ceescececcesscccccccvesrscceveves 
Other incomes 
Sales fram sampler GuMPeccvccccccscvccsscccsccces 
Less labor on GUMP occercecececcvvccccccccsersceceeee 
Total other AncOMGcccccccccceccsvccscesccecse 
Net profit fron sampler OPCTATLON  coccvcccccseccesceoce 


Custom Asseyine 


Assay BALOSececccccccccsrccccccccerecscresevecseesceee, 


Less laboratory GXPSNSOecccvececesecsevsevvsevsesesegcvee 


172239 
299.01 
24,108.85 
17, 716015 


197el 
1,343.3 


306-40 
360.76 
3010 
119.13 
38.02 
155-51 
Ble 
Whig. 29 
1,067.58 


122.84 


1,854.97 
163.22 


Net profit from custom ASSAYINGeccccccceccccsssecsecssccecres tee 
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$5 392070 


4 272052 
2,120.18 


1,691. 
3911.93 


964.65 


665 045 
299.20 
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TABLE 5. = Laboratory exrense for year ended December 31, 1935 


Labor: ts 
ASSaVANE ss cweacesie's 64.460 s eae teas owes eae eeee ose eeweese cl foo0see 
Bucking TOOMs ceossecccgceeesesesercaseeseseseseedsesescseseese 512.49 
Miscellaneouse..soeevseeeeersersereenccessecceesecseress 18.15 

Supplies: | 
G)aX-tsila Cots al: eree a ae eee ee mee ee re a ee ee er eres ee ear eer er ee a era 022.07 
SUPDLICSs encccccccunaccneccccs ccc srenecessseesesesveceee 5 #00 
REPLACEMENTS e seveserecscocccececccervcrerevcssccescveces 192.62 

Other costs: 


BG ei susceounaae asian dane a ous tineew cdc eseieowaiaees 229 04 
GASe veces ccccecceenecrseseeesceccccsonseesseneesessveces 463.76 
Compensation LNSUTANCHse osvcrccesaccescsrevesesseensesese 34,92 
Other INSUTANCAo ccccegoccscccsrecsscsevesecesessescsseses 4.13 


MiSCll VanCOUSs 344s 6skktasaiceesesicedtessasseeeeseesetes. “50hec0 
Depreciation of buildings and cquipmentecece recccrvrcescee 192.90 
TAXOS cc eer eee save ces esse ses ertentunseresreaereresseseseeeecd 41.20 
Proportion of general and administrative? exponsesccecesevereee 955202 
Totaleccocececesccvcseceseressrcesesesensvesecesece Flee. (8 


Distribution on basis of crucibles used: Percent Amount 
Grand Renublic Mines. .és0%..40 wece cans easeewes 10.00 $512.28 
Ot He 1-1 171. OG ewiere'e ¥:0:516 ho 010 '9:65s,b 0s Siero eanereee' se uens 519 296.61 
Mil lpe.eectwecee pat cused sacs ences ates 50.38 2,580.86 
Salip LOY sis.s sss ait aue'e esis ee Gena ner eee eee wed wees 20.84 1,007.58 


Custom ASSAYING ec -cancoccccccccccscccaccessees 12.99 605-6 5 
MO ale cea w rower a ae Rew ical Ab eee 100.00 5,122. /3 
Cost ver CIUCLDL Oo sce cceerec ee rececserseeccnce e31 
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TABLE 6. = General and administrative exrense 


for vear ended December 31, 1935 


Office salaries and WACCSo.sb weasels ease esses eee eeseeed pel 1810 
General managements ecevecccecseveseccecesesceccssecsecscvses 15233058 


Telephone and telegrapNneccccccgeccsrcsccsccsesersecsccecce 
POSTALZC ec crecccccecncccrevecvessccscneesrcccrecescecceeee 
General ANSUPAN COe 666 ese7s) 040s o6: 06-8 OS Ow 6.08 06 06 65 6 6 Oe oOo 
Compensation insurance, office, and Executiveeccoeccceces 
Employees' contributory insurance (company's share) ececee 
Auto OXPONSGeesvccseccesscestecevssscvsesseeosvsecssceseseesee 
Dues and SUDSCTIPTIONS . cevccccerccccvvccetrecccesscccecses 
LOZAlL a cecaccccvese ss cccvccecceee ree seeseesesevevseseenece 
DONAt LONG ss 0 60-6:s 6 0:60.06 e 6600.0 00 00:0 6000s 06s 666 000 Dee 6 0 00% 
PY INT 1 Me Sih iord Guelove-ciave ab o's:6015 b eieses oae se awe Oosawa ea ee esas 
Bank OXCHANECecevcccccesccessccsvsccercscssssevssesresscee 
Office supplies ANA SXPCNSReecccerercccerevesvessesvesese 
MiGCO] LanGOu seks é.0 666.6 5 U.0.6a e Kie 60 666 0 05 0b 0 6646 0 OO ee 
TAXCSeccccvescccccsvessrerseceer ses eecseee senses eesesses 
OTL LCS NOt ose: ae:6: 006 6s 0-605 0 6 66.06 0. e's 6 5a 600 00s obs eee ee ew 
Depreciation of buildings and equipmentecesccverscccccccces 
INGVSY OS Uiee-06 c'6: 6-0 wo 0 W.0 0:6 60.6: 0 650 W.6 On Ww 0 60. 8.010.660 06 0.0 ne 00 368 


Bad GODtSeecncecveceveccv cance ccvcvceseverecsescescecseee 


570017 

15093 
158.97 
129-96 
370620 
32530 
2272-01 
782075 


97.40 
oll 8 
119.46 
B25 (3 
832.63 

45.09 
313 47 


3s 736-89 
g. 


TOCA 6 s4.0)6b050.60e: 6 © 0.06 6660 0 bee 66 66a wens Ses teswsaesl), 91. 97 


Distribution on basis of direct labor cost: 


Percent 


49 0459 
116357 
22.613 
11.418 
2.848 


2-305 
100.000 


Amount 
$9,640.54 
2,213.70 
4 UOT. 72 
2225470 


655 02 
15,491.97 


Grand Republic mine expensGecececesccvescccece 
Other mines OXPONSGececceccevrcrescececsetcvevece 
Wed Es 6 avg. 0 'o ora: ooo ee Oe We wR EO le OS ele eee ee 
Ore haulinge.... 
LADOLACOLY 6 6s 06's:6. 0s 05660 6650 06 660s es wee oe 6 e088 


SAMD LG ac Wses:s: 010-6 0:40:66 bose e' was 05 6 806 0:06 6688's 


Totaleccscosces 
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Table & and 9 are a recapitulation of the auditor's figures made by 
the author to conform to the standard Bureau of Mines formse 


Indirect costs that do not come within the score of table & are: 


Cost per ton 
DepreciatiOnececscccccsscccccvecccccscrssnvrvsevce teveetcece $0,099 
Insurance other than compensation insuranc@e-sececcccceces e002 
TAXOSecernecne rer vec cescacsteasteveresecrearecresseccecearce e008 
General, administrative, and laboratory expense and — 
MISCE)] LANCOUGS.<0.8N 6 cbin wo ess wise wind awe asceeeeeeuaee 0361 


Road OXPCNSSe oeceresevecvcessenersseassressresecesevsreesseee ae 
0D't5 


Total direct costs from table Beccccecccccccsvcsercccreves 1.918 


Less credit for ore in bins inventOryecececccevcvccccccces ac 
Total mining expense per ton Of Ore Milledecaeceveccccvccece et} 
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